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Question #: 21 


io: 50717 YN is a 60-year-old male who presents to your community pharmacy. He tells you that his family 


aet physician has sent a prescription by fax and he would like to pick up the medication as soon as 
possible. You check the faxes and see a prescription for entacapone 200 mg PO BID. YN has allergies 
F Reg questo to penicillin (anaphylaxis) and ASA (rash). The medical conditions listed in his pharmacy profile are 
[sera Feecoace hypertension (8 years), dyslipidemia (10 years), and osteoarthritis (2 years). The medications you see 
on his profile are ramipril 5 mg PO daily, rosuvastatin 20 mg PO daily at bedtime, acetaminophen 500 
mg PO BID PRN and benztropine 1 mg PO BID. You ask YN why he was prescribed benztropine, and 
he tells you that he has bothersome tremors in his dominant hand. The medication has helped 
somewhat for a while, but now he has noticed other symptoms, such as a loss of balance and slowed 
movements. YN does not take any other medicati 


© Fag 


Which of the following options is the most appropriate at this time? 


Select one: 


Dispense entacapone as prescribed X 
Dispense entacapone but discontinue benztropine first X 

Do NOT dispense entacapone because of a potential drug interaction ¥ 

Do NOT dispense entacapone ¥ 

RS E tne acl bern Rose Wang (ID:113212) this answer is correct. Entacapone 


prescribed should not be dispensed because it must only be used in 
combination with levodopa. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Parkinson's Disease 


LEARNING OBJECTIVE: 


Understand the pharmacological treatment options available for Parkinson's disease (PD). 


BACKGROUND: 


Parkinson's disease (PD) is not curable, and medications do not reverse any brain degeneration. Drugs, 
however, can help with symptoms and improve patients’ quality of life. Pharmacotherapy can be initiated 
when symptoms impair quality of life or daily functioning, Many of the drugs used to treat PD act to replace 
dopamine or mimic dopamine activity. Monotherapy with a single agent can be effective for many years after 
initiating treatment. However, most patients will eventually require multiple drugs to control parkinsonism. 
Initial therapy in early PD can include the monoamine oxidase B (MAO-B) inhibitors (e.g. selegiline, 
rasagiline), levodopa combined with a dopamine decarboxylase inhibitor (e.g. carbidopa, benserazide), or 
dopamine agonists (e.g. ergot dopamine agonists such as bromocriptine and non-ergot dopamine agonists 
such as pramipexole, rotigotine, and ropinirole). Dopamine agonists or levodopa should be initiated in 
patients who have greater impairment in activities of daily living or in patients with moderate to severe PD. 
N-methyl-D-aspartate (NMDA) receptor antagonists (e.g. amantadine), anticholinergics, and catechol-O- 
methyl-transferase (COMT) inhibitors (e.g. entacapone) are generally not used as first-line therapy. Beta- 
blockers (e.g. propranolol) have previously been used to help with tremors, but given the quality of the 
studies, they are not recommended as first-line options. NMDA receptor antagonists and COMT inhibitors 
are usually added on as adjunctive therapy when various motor complications arise. Anticholinergics (eg. 
benztropine, ethopropazine, trihexyphenidyl) may be used to manage tremors in PD, but are not first-line 
due to their unfavourable side effect profile, Anticholinergics are also not considered more effective than 
dopaminergic agents for managing tremors. Tremors in PD are thought to be the result of increased 
acetylcholine. The deficit of dopamine in PD causes an increase of acetylcholine via negative feedback 
mechanisms in the striatum. Anticholinergics can be used as monotherapy or as an adjunct for improving 
motor function. They can also be used to improve dystonic symptoms, drooling, and drug-induced EPS 
symptoms. Anticholinergic side effects (e.g. confusion, constipation, dry mouth, cognitive impairment, and 
urinary retention) limit the use of these medications, especially in older patients. Anticholinergics should also 
be avoided in patients with pre-existing cognitive impairment, benign prostatic hyperplasia and glaucoma. 
Anticholinergics may have a role in the treatment of younger PD patients with tremor as their main symptom. 
COMT inhibitors include entacapone (and previously tolcapone). Tolcapone has been withdrawn from the 
market due to the potential risk of fatal hepatotoxicity. Entacapone inhibits the peripheral conversion of 


Question #: 22 


1D: 30738 


Incorrect 


levodopa to dopamine, thereby increasing central dopamine levels, Therefore, COMT inhibitors must be used 
in combination with levodopa. However, when adding a COMT inhibitor, the dose of levodopa should be 
reduced by 20-30% to decrease the risk of adverse effects (e.g. dyskinesia). Notable side effects of COMT 
inhibitors include a brownish-orange urine discoloration and diarrhea that can start weeks to months after 
initiation of therapy, in addition to an increased risk of levodopa-associated side effects. 


RATIONALE: 
Correct Answer: 


* Do NOT dispense entacapone because levodopa has not been prescribed - Entacapone should not 
be dispensed because it must only be used in combination with levodopa. 


Incorrect Answers: 


* Dispense entacapone as prescribed - Entacapone should not be dispensed because it must only be 
used in combination with levodopa. 


* Dispense entacapone but discontinue benztropine first - Entacapone should not be dispensed 
because it must only be used in combination with levodopa. 


* Do NOT dispense entacapone because of a potential drug interaction - There are no clinically 
significant drug interactions. 


TAKEAWAY/KEY POINTS: 


Entacapone inhibits the peripheral conversion of levodopa to dopamine, thereby increasing central 
dopamine levels. Therefore, COMT inhibitors must be used in combination with levodopa 


REFERENCE: 
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Waltham, MA.: UpToDate. 

[5] Grimes D, Fitzpatrick M, Gordon J, et al. Canadian guideline for Parkinson disease. CMAJ 2019; 191:£989. 


The correct answer is: Do NOT dispense entacapone because levodopa has not been prescribed 


You are a pharmacist working in the community and receive a call from a family physician. The 
physician tells you that one of his patients with Parkinson's disease (PD) called him today and told him 
that her urine had turned an orange-brown colour. The patient was very concerned over the phone 
and wanted to know if she should seek immediate medical attention. The physician vaguely 
remembers that one of the commonly used PD medications can cause a harmless orange-brown 
discolouration of the urine. He is currently away from his medical resources so he asks you if you 
know any PD medications that can cause this side effect. 


Which of the following drugs can cause a harmless orange-brown discolouration of the urine? 


Select one: 


Entacaponew 


Amantadine x% 
Rose Wang (ID:113212) this answer is incorrect. Amantadine is not associated with 


orange-brown urine discolouration. 
Carbidopa * 
Benserazide X 


Marks for this submission: 0.00/1.00. 
TOPIC: Parkinson's Disease 


LEARNING OBJECTIVE: 
Identify common side effects of entacapone used for the treatment of Parkinson's disease (PD). 


BACKGROUND: 


Catechol-O-methyl-transferase (COMT) inhibitors include entacapone (and previously tolcapone). Tolcapone 
has been withdrawn from the market due to the potential risk of fatal hepatotoxicity. Entacapone inhibits the 
peripheral conversion of levodopa to dopamine, thereby increasing central dopamine levels. Therefore, 
COMT inhibitors must be used in combination with levodopa. However, when adding a COMT inhibitor, the 
dose of levodopa shauld be reduced by 20-30% to decrease the risk of adverse effects (eg. dyskinesia). 
Notable side effects of COMT inhibitors include a brownish-orange urine discolouration and diarrhea that 
an eat weeks to months after initiation of therapy, in addition to an increased risk of levodopa-associated 
side effects. 


RATIONALE: 


Question #: 23 


Ip; 50588 
Incorrect 
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Correct Answer: 


* Entacapone - Entacapone can cause a harmless orange-brown discolouration of the urine. 


Incorrect Answers: 
e Amantadine - Amantadine is not associated with orange-brown urine discolouration. 
© Carbidopa - Carbidopa is not associated with orange-brown urine discolouration. 


e Benserazide - Benserazide is not associated with orange-brown urine discolouration. 


TAKEAWAY/KEY POINTS: 
Entacapone can cause a harmless orange-brown discolouration of the urine 
REFERENCES: 
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The correct answer is: Entacapone 


TV is a 70-year-old woman presenting to your clinic for a consultation. TY was diagnosed with 
Parkinson's disease (PD) by her neurologist 5 years ago. In addition to PD, TY's medical conditions 
include osteoarthritis and hypothyroidism. TY's medications consist of levodopa/carbidopa 
controlled-release (CR) 200/50 mg BID (with meals), rasagiline 1 mg once daily, acetaminophen 1000 
mg TID, celecoxib 100 mg BID, and levothyroxine 100 mcg once daily. TY has been taking rasagiline 
since she was diagnosed with PD 5 years ago and she has been taking levodopa/carbidopa for the 
past 3 years. TY was switched from immediate-release (IR) levodopa/carbodopa to the CR formulation 
one month ago. TY has a severe allergy to penicillin causing anaphylaxis. TY does not smoke 
cigarettes, but has a glass of wine with dinner once a month. Over the last 3 weeks, TY has noticed 
that her doses of levodopa/carbidopa take longer than usual to provide relief of her PD symptoms 
which include bradykinesia, tremor and rigidity. 


All of the following are appropriate strategies to manage delayed onset of levodopa EXCEPT: 


Select one: 


Crush or chewlevodopa % p 7 

immediate-release Rose Wang (ID:113212) this answer is incorrect. Crushing or chewing 

tablets levodopa immediate-release tablets can result in a faster onset of 
action. 


Avoid administration of levodopa with protein-rich meals % 
Switch from controlled-release to immediate-release formulation of levodopa % 


Increase the dose of levodopa ¥ 


Marks for this submission: 0.00/1.00. 
TOPIC: Parkinson's Disease 


LEARNING OBJECTIVE: 
Understand how to manage delayed onset associated with levodopa therapy. 


BACKGROUND: 


Long-term levodopa therapy is associated with the development of motor complications, which include 
"wearing off", delayed onset, "off-period” dystonias, dyskinesias, and freezing. These complications occur in 
up to 50% of patients after 5 years and in over 60% of patients after 10 years. It should be noted that in 
Parkinson's disease (PD), “on” refers to periods when PD symptoms are responsive to medication therapy 
while "off" refers to periods when PD symptoms re-emerge. Delayed onset is a motor complication 
associated with levodopa therapy. This can occur as a result of delayed gastric emptying or inadequate 
absorption of levodopa in the duodenum. Strategies to address delayed onset include using immediate- 
release levodopa (IR) instead of controlled-release (CR), chewing or crushing levodopa tablets then drinking a 
full glass of water, taking levodopa on an empty stomach and avoiding co-administration of protein with 
levodopa. Dietary protein can reduce the bioavailability of levodopa due to competition for transporters 
which facilitate absorption in the proximal duodenum. This can sometimes result in delayed onset of 
levodopa. This issue may be addressed by avoiding protein at the time of levodopa administration or taking 
levodopa on an empty stomach. For some patients, redistribution of overall protein intake may be necessary 
(e.g. consuming most of the total daily protein in the evening). Referral to a dietician should be considered 
for these patients. 


RATIONALE: 


Correct Ancwer: 


Question #: 24 


ID: 50729 


* Increase the dose of levodopa - Increasing the dose of levodopa will not result in a faster onset of 
action. 


Incorrect Answers: 


e Crush or chew levodopa immediate-release tablets - Crushing or chewing levodopa immediate- 
release tablets can result in a faster onset of action. 


* Avoid administration of levodopa with protein-rich meals - Co-administration of levodopa with a 
protein-rich meal can decrease its bioavailability and result in delayed onset. 


œ Switch from controlled-release to immediate-release formulation of levodopa - Switching from 
controlled-release to immediate-release levodopa can result in a faster onset of action. 


TAKEAWAY/KEY POINTS: 


Strategies to improve the onset of action of levodopa include crushing or chewing immediate-release tablets, 
avoiding co-administration with protein-rich meals or taking levodopa on an empty stomach, and switching 
from the controlled-release to immediate-release formulation. 


REFERENCE: 


[1] Grimes DA. Parkinson disease, In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. [2] Chen JJ, Dashtipour K. Parkinson disease. In: DiPiro JT, Talbert 
RL, Yee GC, Matzke GR, Wells BG, Posey L. Pharmacotherapy: A Pathophysiologic Approach, 11e New York, 
NY: McGraw-Hill. [3] Chou KL. Clinical manifestations of Parkinson disease. In: Hurtig HI, ed. UpToDate. 
Waltham, MA.: UpToDate. [4] Liang TW. Medical management of motor fluctuations and dyskinesia in 
Parkinson disease. In: Hurtig Hl, ed. UpToDate. Waltham, MA.: UpToDate. [5] Grimes D, Fitzpatrick M, Gordon 
J, et al. Canadian guideline for Parkinson disease. CMAJ 2019; 191:£989. 


The correct answer is: Increase the dose of levodopa 


You are working at a family health team clinic as a pharm: 
practitioner. The nurse practitioner has called to discuss ng a monoamine oxidase B inl 
for one of his patients. RJ is a 60-year-old female with mild motor symptoms suggestive of early 
Parkinson's disease (PD). She is currently not taking any medications for her symptoms. RJ has an 
allergy to morphine (rash). Her medical conditions include osteoarthritis and osteoporosis. RJ's 
current medications are risedronate 150 mg once monthly, acetaminophen 1000 mg TID PRN, calcium 
carbonate 1250 mg once daily and vitamin D 1000 IU once daily. RJ's most recent bloodwork 
indicated an eGFR of 81 mL/min/1.73m2. The nurse practitioner knows that two monoamine oxidase B 
(MAO-B) inhibitors, selegiline and rasagiline. may help with mild motor symptoms in early PD. 
However, he is unfamiliar with the differences between the two drugs and would like more 
information. 


ist when you receive a call from a 


All of the following options are appropriate to mention EXCEPT: 


Select one: 


Selegiline has an amphetamine metabolite and must be avoided with sympathomimetics ® 
Rasagiline has a longer duration of action than selegiline 3 
SelegilineisNOT v 


associated with Rose Wang (ID:113212) this answer is correct. Hypertensive reactions 
interactions involving may occur with consumption of tyramine-containing foods if MAO-B 
Paa Hace inhibitors are used at higher than recommended doses or if foods contain 


very high amounts of tyramine (>150 mg). 


Neither selegiline or rasagiline slow the progression of PD % 


Marks for this submission: 1.00/1.00. 
TOPIC: Prescription calculations 


LEARNING OBJECTIVE: 


Understand differences between individual monoamine oxidase B (MAO-B) inhibitors used for the treatment 
of Parkinson's disease (PD). 


BACKGROUND: 


Parkinson's disease (PD) is not curable, and medications do not reverse any brain degeneration. Drugs, 
however, can help with symptoms and improve patients’ quality of life. Pharmacotherapy can be initiated 
when symptoms impair quality of life or daily functioning, Many of the drugs used to treat PD act to replace 
dopamine or mimic dopamine activity. Monotherapy with a single agent can be effective for many years after 
initiating treatment. However, most patients will eventually require multiple drugs to control parkinsonism. 
Initial therapy in early PD can include the monoamine oxidase B (MAO-B) inhibitors (e.g. selegiline, 
rasagiline), levodopa combined with a dopamine decarboxylase inhibitor (e.g. carbidopa, benserazide), or 
dopamine agonists (e.g. ergot dopamine agonists such as bromocriptine and non-ergot dopamine agonists 
such as pramipexole, rotigotine, and ropinirole). Monoamine oxidase B (MAO-B) inhibitors available in 
Canada are selegiline, rasagiline, and safinamide, Selegiline and rasagiline may be used to manage mild 
motor symptoms in early PD. Rasagline and safinamide may be used as add-on therapy in later PD to 
manage levodopa ‘wearing off. Selegiline has an amphetamine metabolite, therefore the use of other 
sympathomimetic drugs (e.g. pseudoephedrine) should be avoided. Rasagiline is a CYP 1A2 substrate and 
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pee ~ ey: v 
usually required for patients taking recommended doses of MAO-B inhibitors. This is because tyramine in the 
gut is catabolized predominantly by MAO-A, not MAO-B. Rasagiline, selegiline and safinamide all lose 
selectivity for MAO-B when administered at higher than recommended doses. Therefore, there is a risk for 
hypertensive crisis following the consumption of tyramine-containing foods when high doses of MAO-B 
inhibitors are used. This may also occur if very large amounts of tyramine (>150 mg) are consumed. Side 
effects of MAO-B inhibitors include nausea, headaches, orthostatic hypotension, insomnia, and serotonin 
syndrome (if taken with other serotonergic agents). Side effects specific to selegiline include hypertension, 
tachycardia, and jitteriness. MAO-B inhibitors tend to have fewer adverse effects than dopamine agonists and 
have a simpler administration schedule (once daily for rasagiline and twice daily for selegiline) than 
dopamine agonists or levodopa. The second dose of the day of selegiline should be administered in the 
afternoon, not at bedtime, to avoid insomnia. 


RATIONALE: 


Correct Answer: 


* Selegiline is NOT associated with interactions involving tyramine at any dose - Hypertensive 
reactions may occur with consumption of tyramine-containing foods if MAO-B inhibitors are used at 
higher than recommended doses or if foods contain very high amounts of tyramine (> 150 mg) 


Incorrect Answers: 


* Selegiline has an amphetamine metabolite and must be avoided with sympathomimetics - 
Selegiline has an amphetamine metabolite and must be avoided with sympathomimetics (e.g. 
pseudoephedrine). 


* Rasagiline has a longer duration of action than selegiline - Rasagiline has a longer duration of 
action than selegiline (thus, once daily dosing vs. twice daily dosing, respectively). 


* Neither selegiline or rasagiline slow the progression of PD - There is no evidence to support that 
any antiparkinsonian medications slow down the progression of PD. 


TAKEAWAY/KEY POINTS: 


Avoiding tyramine-containing foods is not usually necessary at recommended doses of MAO-B inhibitors. 
Selegiline has an amphetamine metabolite and must be avoided with sympathomimetic (e.g. 
pseudoephedrine). Rasagiline has a longer duration of action than selegiline (thus, once daily dosing vs. twice 
daily dosing, respectively). Neither selegiline or rasagiline have been shown to slow the progression of PD. 


REFERENCE: 


[1] Grimes DA. Parkinson disease. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https//myrxtx.ca. [2] Chen JJ, Dashtipour K. Parkinson Disease. In: DiPiro JT, Talbert 
RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New 
York, NY: McGraw-Hill. [3] Spindler MA, Tarsy D. Initial pharmacologic treatment of Parkinson disease. In: 
Hurtig HI, ed. UpToDate. Waltham, MA.: UpToDate. [4] Chahine L, Tarsy D. Management of nonmotor 
symptoms in Parkinson disease. In: Hurtig HI, ed. UpToDate. Waltham, MA.: UpToDate. [5] Grimes D, 
Fitzpatrick M, Gordon J, et al. Canadian guideline for Parkinson disease. CMAJ 2019; 191:£989. 


The correct answer is: Selegiline is NOT associated with interactions involving tyramine at any dose 


PF is a 72-year-old female who was diagnosed with Parkinson's disease (PD) 3 years ago. She has been 
taking levodopa/carbidopa immediate-release tablets 150/37.5 mg PO QID for many years, but 
recently, she has noticed that the medication starts to wear off near the end of each dose. She visited 
her family physician a few months ago, and she initiated her on entacapone 200 mg PO QID. PF's 
other medications include alendronate 70 mg weekly for osteoporosis, vitamin D 2000 IU daily and 
vitamin B12 1000 mcg daily. PF has an allergy to sulfamethoxazole (rash). Her current weight is 75 kg. 
Her blood pressure and heart rate measured at home today were 140/87 mmHg and 80 bpm, 
respectively. PF was instructed to continue taking levodopa/carbidopa as she had been. She visits your 
clinic today and tells you that she has been having abnormal involuntary movements. You observe her 
and notice that it appears to be consistent with dyskinesia. 


Which of the following options is the most appropriate to address PF's dyskinesias at this time? 


Select one: 
Increase the dose of levodopa % 
Decrease the w 


dose of Rose Wang (ID:113212) this answer is correct. When entacapone is initiated, 
levodopa the dose of levodopa should be reduced by 20-30% to prevent dyskinesias. 


Add amantadine % 
Add rasagiline * 


Marks for this submission: 1.00/1.00. 
TOPIC: Parkinson's disease management 


LEARNING OBJECTIVE: 
Understand how to manage dyskinesias secondary to levodopa use in Parkinson's Disease (PD). 


RACKGROLINN: 


Dyskinesias are abnormal, involuntary movements that occur secondary to the use of PD medications. These 
movements are described as choreiform, or dance-like, and are the result of dopamine receptor over- 
stimulation. Peak-dose dyskinesias present when dopamine levels peak. The majority of dyskinesia occurs in 
patients on levodopa therapy. Mild dyskinesia does not need to be treated if it is not bothersome for the 
patient. If the dyskinesia is troublesome enough to require intervention, adjunctive medications that can 
exacerbate dyskinesia (e.g. MAO-B inhibitors) should be gradually reduced and discontinued, or the levodopa 
frequency should be increased (while decreasing the dose). If a COMT inhibitor was recently added without 
decreasing the dose of levodopa, the daily dose of levodopa should be reduced by 20-30%. To prevent a 
reduction in PD symptom control with decreasing doses of levodopa, a dopamine agonist can be added (or 
the dose of an existing dopamine agonist can be increased). Dopamine agonists are less likely to induce 
motor complications than levodopa and are more effective than MAO-B inhibitors for controlling PD 
symptoms. Other options to manage dyskinesia include switching from immediate-release (IR) to controlled- 
release (CR) levodopa, though CR levodopa may be associated with late-day dyskinesias. Finally, amantadine 
is an effective option that can be added for patients experiencing dyskinesia. Notable adverse effects include 
livedo reticularis (skin discolouration) and peripheral edema, which can limit treatment in some patients. 


RATIONALE: 
Correct Answer: 


* Decrease the dose of levodopa - When entacapone is initiated, the dose of levodopa should be 
reduced by 20-30% to prevent dyskinesias. 


Incorrect Answers: 


* Increase the dose of levodopa - When entacapone is initiated, the dose of levodopa should be 
reduced by 20-30% to prevent dyskinesias. 


Add amantadine - Amantadine may be an effective agent to add to treat dyskinesias. However, 
reducing the dose of levodopa is more appropriate at this time. 


Add rasagiline - MAO-B inhibitors may exacerbate dyskinesias and should be gradually discontinued 
in this patient population. 


TAKEAWAY/KEY POINTS: 
A levodopa dose decrease of 20-30% is recommended when a COMT inhibitor is initiated. 
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The correct answer is: Decrease the dose of levodopa 
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